Role of the C-terminal tail on the quaternary structure of aldehyde dehydrogenases.
To assess the importance of the C-terminal tail in the structure of aldehyde dehydrogenases (ALDH), mutants of tetrameric ALDH1 were generated by adding a tail of 5 amino acids (ALDH1-5aa) or the tail from the class 3 enzyme. A mutant of dimeric ALDH3 was made, where 17 amino acids from the C-terminus were deleted to generate ALDH3DeltaTail. The expression and solubility of the ALDH1 mutants was slightly lower than the wild type. Expression of ALDH3DeltaTail mutant was similar to wild type, but the solubility was only about 30%. The activity of ALDH1-5aa mutant was 30%, while ALDH1-H3Tail mutant was 60% active, compared to the wild type. The activity of the class 3 mutant was similar to the activity of the parent ALDH3 enzyme. Analysis of stability against temperature demonstrated that ALDH1-5aa was more stable than ALDH1 wild type, while the ALDH1-H3Tail mutant was considerably less stable than ALDH1, showing a stability similar to ALDH3. However, native gel and size exclusion analysis, showed no changes in the oligomerization state of these mutants. ALDH3DeltaTail mutant was more stable than wild type; the stability against temperature was similar to ALDH1. The ALDH3DeltaTail mutant showed an elution similar to that of ALDH1 from the size exclusion column, indicating that it was possibly a tetramer. These results show that the tail in ALDH3, is involved in the determination of the quaternary structure of ALDH3, but has no effect on the ALDH1 enzyme; the absence of the C-terminal tail is not the only factor participating in holding the dimers together. Thus, the interaction between single residues, or interactions with the N-terminal region might be more important for maintaining stable tetramers.